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Abstract 
This paper describes current work safety status in China and analyzes main features of it from socioeconomic 
viewpoint. Rapid economic speed has certain negative effect on work safety, much high proportion of industry such 
as mining, manufacturing and construction in national economy reflects high social risks, and low level of industrial 
workers, especially peasant workers increases human error risks and make it urgent and necessary to build a scientific 
and suitable education system to enhance work safety training. Different regions show obvious difference both in 
work safety and socioeconomic development, regional fatality rate in industrial accidents would decline with rise of 
regional economic income. Forceful work safety policies and measures made by the Government since 2002 have put 
the tendency toward higher frequency of accidents under effective control.  
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1. Introduction 
Work safety is essential for a country to keep social stability and to develop national economy in a 
healthy way. Work safety status among different countries or in different stages of a country diversifies 
with social and economic development [1-3]. The developed countries have better work safety situation 
than those of developing countries. According to “the five-stage work safety theory” [4], medium stage of 
industrialization is known as “accident-apt-occur” period, both number of accidents and fatalities increase 
rapidly. Today China is at medium stage of industrialization and undergoing a historical and profound 
society transition during which China is turning into a modern society with socialism marketing economy 
system from an ethic traditional country with planned economy system. Those changes in economy, 
politics, culture and social life may inevitably influence work safety in China and make it present special 
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characteristics. Therefore, this paper explored basic features, regularity and tendency of work safety in 
China by comparison analysis on work safety, social and economic development indexes such as GDP, 
three industrial proportions, labor force structure and regional economy. This study explored a new 
method to build a long-term system for work safety management so as to realize harmonious development 
of work safety, economy and society.  
2. Methods 
The data about work safety used by the study chiefly comes from China work safety yearbook (1999-
2009) [5] compiled by SAWS. According to the Work Safety Law of PRC, work safety departments at all 
levels in China are responsible for summarizing the statistics of accidents occurring in their respective 
jurisdiction and reporting the same figures to the superior level along the line. One of responsibility of 
SAWS is to collect and analyze statistics of all accidents throughout the country each year and publicizing 
the results on a timely basis. With the statistics, we are able to identify the distribution of accident causes, 
deaths and injuries involved in the accidents, and the trend of accidents in China. In order to analyze 
relationship between industrial accidents and social and economic development, we have used some data 
from China statistics yearbook (1985–2010) [6] compiled by State Statistic Bureau of China. Data about 
coalmining comes from China Coal Industry Yearbooks [7].  
Adopting comparative analysis as the key method, we have used line and column figures to show the 
changes of work accident-related data as time passes by or as result of regional differences, and discussed 
the causes of these changes. 
3. Analysis of overall situation 
According to statistics of SAWS, China’s work accidents deaths kept declining yearly from 1994 to 
2000. However, an obvious upward trend occurred from 2000 to 2003. Incidents and death tolls of work 
accidents kept a downward trend since 2003, as shown in Fig.1. Shown in Fig.2, work accidents mainly 
occur in such high-risk industries as coalmining, metal and non-metal mining. Thereinto, mining, 
construction and manufacturing are leading the deaths toll in various kinds of industries. Take the year 
2010 as example: the deaths of coalmining alone numbered 2433, accounting for over 22.9% of the total 
deaths of all industrial accidents.  
As the most important energy in China, coal plays an important role in economic development, but the 
coal industry also saw the most severe and frequent accidents, which has greatly harmed the normal 
production of the coal industry. As shown in Fig.3, in the coalmine accidents, the coalmine ceiling 
collapse accident is most serious. The incidences and death tolls of ceiling accidents are higher than those 
of such accidents as gas, machinery, electricity, transportation, flood, and fire.  
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Fig.1. Deaths in industrial accidents in China from 1993 to 2010 
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Fig. 2. Proportion of deaths in coalmining, metal and non-metal mining, and manufacturing in 2008 
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Fig.3. Deaths of various coalmine accidents and deaths in China in 2008 
Coalmines are classified into three types in China: first, major state-owned coalmines funded by the 
state; second, local state-owned coalmines funded by the local government; and third, township and 
village coalmines with TVE or individual investment. Because of higher risks and less input in safety in 
township and village coalmines, their accidents are more serious than those of the state-owned coalmines, 
shown in fig.4. In response to this situation, the Government has closed numerous small coalmines and 
illegal mines. Death tolls of coal mine accidents kept declining obviously since 2004. Nevertheless, due 
to the accumulated deficiency in the infrastructure and management, coalmines are still the priority on the 
agenda of China’s OSH. 
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Fig.4 Proportion of deaths in various kinds of coal mine enterprises 
source：Xueqiu,He. Safety science and technology. Xuzhou: China University of mining and technology Press; 2008, p. 26. 
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4. Main features of work safety in China 
4.1. strong correlations between work safety and GDP 
China is now in a period of vigorous economic development, which is characterized by close relation 
between industrial accidents and death tolls on the one hand and economic development on the other. 
Economic growth speed has certain effect on work safety, the fatality rate in industrial accidents and the 
growth of national economy are closely associated [8]. Shown in Fig.5, when national economy speeds up 
its growth or even gets overheated, death tolls increased markedly, and when economic development 
slows down, such as the period of 2007-2009, fatality rate declined.  
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Fig. 5 Trends of fatality rate per 105workers and economic speed in China, 1993-2006 
4.2. work safety reflect characteristics of industrial structure 
Industrialization is a dynamic course in which industrial structure recombines continually and 
upgrades from low level to high one. In China, heavy industries such as the steel and iron, the real estate 
and automobile industry have grown rapidly and become main powers to strengthen economic growth, by 
the end of 2006, GDP produced by the second industry have accounted for almost half of national 
economy, which means China industrialization has entered into the intermediate stage of industrialization. 
Historical experiences of the developed countries show that at the time of intermediate stage of 
industrialization, there would also be high frequency of accidents and heavy deaths. The rapid 
development of the second industry, particularly manufacturing, has become the locomotive of national 
economic development, making China an emerging manufacturing power in the world. Due to different 
work environment, there are obvious OSH risk differences among different industries. According to 
statistical data collected by State Administration of Work Safety in China, fatality rate per 105 workers in 
mining industry was the highest, and that of financial and insurance was the lowest. Fatalities rate per 105
workers in mining industry during 2002 was 158.48, which was 5283 times that of banking insurance. 
Mining, manufacturing and construction industry are leading death bill each year, about 87% of the death 
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occurred in those fields [9]. In the process of fast manufacturing development, it will inevitably face the 
challenge of environmental pollution and OSH. 
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Fig.6. Accidents cases in various industries; 2000-2008           Fig.7. Industrial structure in China;2000-2006          
4.3. labor force structure restricts work safety, both education and occupational training are necessary to 
improve work safety  
Along with acceleration of industrialization and urbanization since 1978, a great deal of rural labors 
swarmed to cities, most being engaged in high-risk mining, construction, and labor-intensive industries, 
which has made industrialist undergo dramatic reconstruction. Peasant workers (Workers from rural areas) 
have turned into main body of industrialist. According to a survey made by China Business League (CBL) 
in 2003, 57.6% of workers in industry were from rural areas, thereinto, 68% of employees in process and 
manufacturing came from rural areas, 80% of employees in construction were from rural areas [10]. As 
main body of industrialist is peasant workers with lower occupational skills, both education and 
occupational skills of industrialist were on rather low side. According to statistic data collected by the 5th 
national census during the year of 2004, 42.09％ of the employed population obtained middle school 
education and below, 33.58% obtained high middle school, 24.33% obtained junior college and above. 
With lower educational level, industrial workers, especially peasant workers’ skill and awareness of 
safety are far below the requirements of large-scale modern production, thus it is urgent and necessary to 
build a scientific and suitable work safety education system to enhance work safety training.  
7Xueqiu He and Li Song / Procedia Engineering 26 (2011) 1 – 9Xueqiu He, Li Song / Procedia Engineering 00 (2011) 000–000 7
 
Fig.8. Workers’ education in three industries during 2000; Source: national 5th census 
4.4. work safety situations reflect regional social and economic disequilibrium development 
China is usually divided into 4 economic regions including the East, the Midland, the West and the 
Northeast. Owing to influence of many factors such as natural resources gifts, history, location and social 
conditions, these economic regions took on disequilibrium development. Although the East is short of 
energy supply and natural resources, its regional economy increment speed is the highest among 4 
economic zones owing to abundant capital, technology, human resources and information. Fig.9 
compared gross domestic product and fatality rate per unit production in 4 economic regions. It is clearly 
that fatality rate per unit production took on obvious grads features among 4 economic regions. Regional 
fatality rate in industrial accidents would decline with rise of regional economic income. 
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Fig.9. FR and per capita GDP in 4 economic regions;2007 
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5. Tendency and outlook of work safety in China 
The concept of occupational accidents as a ‘disease of industrialization ’, although too simple, cannot 
be rejected completely. Up to a certain prosperity level, work safety is outcomes brought by certain 
economic development mechanism, let alone industrialization. Work safety could reflect certain 
characteristics due to features of economic development. The reasons for the severe situation of China’s 
work safety may include: high percentage of the second industry, rapid economic growth, low level of 
productivity, and lower education and skill of workers. Besides, the work safety supervision system, the 
legal environment, and the state’s input will also be influential. The Government has attached highest 
importance to work safety and health, strengthening the development of the legal systems and 
administration of work safety after 2000. The principle of “safety development” has been brought into 
strategy of constructing socialism harmonious society, which demonstrates the direction of work safety 
administration and offers stable ideological theoretical foundation and might spirit power. Forceful 
policies and measures have been taken focus on prominent issues in safety management such as closing 
numerous small mines and illegal mining with backward techniques, enlarging safety input and setting up 
trade entry system to lift the threshold of some high-risk industries. Both deaths toll and fatality rates 
decline continually in steady way from 2003 up to now.  
The following issues deserve our attention in the future work safety: 
z In order to balance economic development and achieve sustainable development, the government 
is now accelerating industrial restructuring prudently under the direction of “thrift, cleanness and 
safety” principle. Along with vigorous development of high-tech industries and lower resource-
input but high-added-value industries and optimization of industrial structure, more channels of 
employment in the tertiary industry that is deemed as having low occupational risks will be 
opened up, better work safety situations would be expected.  
z The government has executed many policies on improving workers’ living condition, striving to 
define insurance rate for industrial injury and promote pre-job, on-job, technical and safety 
training focus on peasant workers, which may both push up the quality of practitioners and 
improve their safety commitment.   
z More and more manufacturers in the East are accelerating to transfer their factories to the 
developing areas since 2000. Besides, the West and the Midland have higher proportion of 
mining, regional industrial accidents risk would be expecting to rise in the mid-west areas. Thus 
differential regional safety administration and safety input policies should be made. 
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